(19) [fSffS] B#HMW/? (JP) 

(12) r^ffiagij] &m#»f&$r (a) 

(11) [&WS^J «fM¥ 1 1 - 1 3 5 5 0 4 

(43) [&ISB] TJ* 1 1 ¥ (1999) 5)3210 

(54) C56W©*IM *##:8«0«Jft^flfe 

(si) [mffiftvtftmmsm 

H01L 21/3205 

21/28 301 
H05K 3/06 
[F I] 
H01L 21/88 M 

21/28 301 Z 
H05K 3/06 

9 

itammmi ol 

7 

(21) [mmrei m?9 - 2 9 8 1 0 9 

(22) [tti^B] ¥^9^(1 9 9 7) 1 0A30B 

(71) Cffi«A] 

000005223 

[ftErXWJgJiffJ #3KJi|*Jl|«7tiit^ELfc:/hffl*4TB 1*H§ 

(72) [fSUJ*] 
[ft*] *G* £t£ . 

[ftmx«gF^i #^jiimJiimSrU4'MK±/jNBa4'4TS i#n» *±a«t«*i±rt 

(72) 

(72) 
[Be*] 

[ftSfXttgm] ^;iimiH^r|T'+'J^K±/jNffl4 I 4T@ «±iH*3C-£ltrt 
(74) CftSAJ' 
[#S±] 



(57) [g*<}] 

»-©«HJBt8*;()0*&LTU:7n-?-SIgfc, fg-©$fl]gl9£i!3tEfg-©l|i3m8©±IC* 



[mmh ¥m»*iR<D±tt»j&i<nfcMmtzM*»i3fr*jMiz* ?-<yyh* 
e*— ©«pmt*upj»UT'j 7D-mst, #=©«jR&ffiE»— ©«k©±£* 

Xttft*ft«filififtl: J: D iSfit 5IS t , ^SB«5lM!t©±©fl(HE*-©««, iiulBSjl- 

omm^it^mnmmmzk o ntsr* n tK «t o > sates*©* t %>me*-© 

[MM 2] MKJIS— 0*Mt©U 7D-I1 3 5 On- 4 5 oncatttiiaaf-T?***^* 
TTfr t>n§ H <h t-T 1 IB«©¥#^^B©ffii3g7J^o 

[MM 3 ] MESS— ©«BII*tt, iUiS*^** 2x10 ^Torr fitT©»Jt^©^-^K^K 
Sfe^/V^8STM$n, 5mTorr OT©S?ffl^F*lT#&fa*-y y htllftBB©IWIH 
£1 0 0mm ^±fcKffiLTfigS*n*^t*^«tt-5W^ll3«©¥*#«ll©K 

[MM 4] Mtefg-©Hijglte, 36«ffift*2 0 0D«Tt 3 5 0D«±©2aKffcML 
TM$n?> :tSHiit5iil*S 3 BS*©¥»#^K©Mifi^a. 

[mm si aa.ia#i©Ef©s(isBS-©«HJK©±®**, WE»-©«wt©»j*a[«xttU7 

P-«fcWE»»K©±ffi«k D %>WV>fi:Blc?¥«rra Jl t*«r«t-r-5MM 1 fe$c©¥ 
#&M©M5i7j&. 

[MM 6 3 BulH^©4'©MfHm-©^J]i©±®©5-fe* ; fo^V^^\ ffirE«-©«BJK 



[■1**7] lWIB»fci5»*i»BEJB— ©«i«©»fiBacD«*3&«, WSS^-W^Mo^figjt 



[0 0 0 1] 
[0 0 0 2] 

[^*»M] ¥m#mm\zm&m&Bj&-t2>m&\zte. t&&m\zMj&t£ntzm<D>p}zm 
%m#>&tsj5fe&m.m-znx^z>o mo^izm&mtb&tijj&tvx, x/w^kj^t 
mo $>\zmm*Mi&-r * y*&jt\z$^ttf&&mz&-oxmfcm(D±£ffi<D*\z 

[0 0 0 3] £fc> ^Ay^t«fc0»-OlBtt*l6«a©±a:*©'t'fcJgricLfc«fc, M 

~<Dmm^mm\zm^^^y^mz^xm—omm^m—<Dmj^±izmf&T^z\tf)^ 

#1^4- 2 1 7 3 8 6^«fclBii$tlTViS. ni>O^S fc i ^ TiJ$3 nfci 
JDttt, 4t¥ttlt*W£ (CMP(chemicalmechanical polishing) ) «k -d Xm&M<D ±.fr £> 

£ tra$ cd «t> tc a* sn, ihdoths nfc«H*tttiB» tit^^s. 

[0 0 0 4] 



[0 0 0 5] — -ft, ^y^C^ntf, *Pt©77^7 YVcM-k&< fc&\Z-DtlT, fO^ 
»M¥6-3 2 6 0 5 5*&*IC*lvr , bE*;&nTV>*. * v^ftXtMMl 

CO 0 0 6] «f§B¥4-2 1 7 3 8 6 *4i#CBtanTV»*J: 5 if©ft® 

tooo7] *a^<z)a69«, sirt^o«i©jaje>ii**ii3(ifcffoTattoJh#**P«t" 

[0 0 0 8] 

*ifll*iWE»— ©<B*©± * y MKMfc*«fflj«ftftK: «k t> sE51"?>li i , MfB*6il 

m<D±v>mtzm—omm. me*— ommzit^mmmmmzz o e&*t& - ^ tc £ d , 

[0 0 0 9] ±&*mft&M(D9l7&J5mz&\t'*X* WE»-©«lt8©U7n-H, 3 5 
0D~4 5 0D©a«a£T7K**ffliK*TfTton5i:££#«£t-5. -tE^afMfrSK© 
9Htofri*te45V»T\' fl&ES5— ©*M*«. mmn&mtf 2x1 O-'Torr fiJlT©!**^©'*-* 
XaHSfeOX^yi'glTf^n. 5mTorr £TF©lf HSCrtT! HuE^-^* ^ h tftulB 
(DfflffiZl 0 0mm SK±\Z$LfeVXf&mZrL2>Z.t&mWL£T2>o £©»&, wejg-o 
fflJgtte, SMS =£2 0 0D£TF<h3 5 0n^X©2im fc K:^MbT^UT*>ci;V>. 

[0 0 1 o]±m#Slto«I*Sk:*^T, j»CiPI©+©iWEJI5— ©«UH©±B*«, 
iWffiJII-©il«tO»ri51tt«XttU 7 D-«fcffiE*&«UK©±iS«fc D *>KVH8«fc?¥«El"* 

±iB03***>«^aJ»*«, jJ6EJB-0«M)tO»fifcifiaxttU 7DH*fcil&E*©*3© 

[0 0 11] ±ffi¥##£«©»lii#i££*3V*"T\ ffiKillKiSafcfflE*— ©«HBI©0r® 

«©«£*«* iwe*— ©«nno»i«*«x»'j ya-mz, mtm^mmmco^^Dh 

jz&^Z.£&#Wl£tZ. ±E¥<MM£«©«it#iSfc*sv>'t\ 1WE*-©*Mt* U 7 D 



[0012] ±fE l ^m^Bm<D^m^\z^x, mes*©*©^*— ©«iR©±ffia*» 
fwiB»-©«ii©»fiJEaKiWiaiftiw»o±iB«k o t>»v^itc#aE-rs £££#m<hf 

fc^^»«W**fToT!6lldK±©»-R^»-©flilSt*l**^> JltUCcfctK 

[ooi3] ^©i^tc, ib— ©»Kft»rirr*WK:j(i-©«i«t*U7P--r*t, *© 
±W¥*sk&&. ^ntccto, <b^««w««fc»i©'t'fca^fc«ttfc | J'fe^* J «^i' 

[0014] 

[5S«©3feli©M] -tUT?* ^Tt**5S^©*SS»S6*HiSfcat^v^TSiWr*. 

o ^©E*ft^fifcie*^-rBriBEi"e*s. 

[0 0 1 5] li(a) t*-rtt!6K:^:**T©xaSW^-r*. >->J:3>*«l±£ 

tt, I-©iril6Ii2^7 0 0nm©J?Sl:^ft$nTl^. ^-0lP B mtl2l±> -> 

ua>*«iK:^$nfc¥a»#* ; ?*a'5fc«>© , b©"c»s. a&t, ib— ©jhw»* 

M 2 <D±.\zmt yU3>iD^Xyf>^>7^3S7 , 7X7CVDSH<kD5 0 

nm ©JPSKfifcfiTS. 
[0 0 16] «V>T, ^^XvCVD^m;0MjPlnm©^=©Jira»W4«:X«y9 L > 

h«/;^K3 ©±lc^ST^o 8S-&.tfJB— ©MMIBM2, 4tbtH SSM^ 

153 0 00, t UT-> 7 >S^fX t»*^f7 Sffl ^7 X7 C VDffiK«t 0 

sio a Bt*^vi*. ^oi^ii^ss^fri'Msn^ sio 2 m«, -mzmm. 

itB: ( L T O (low temperature oxide)) t P? l*M * . 

[0 0 17] groiF B lJfiHl4 ooMSH^fctl:- »-©JiMlftttK4©-hK:l'y;* 
h 5 ^Itl, cn^I^, IilTi5 a&JBfifc-Ta. I0^5aH K^©SB»^< 
XCioTM^nT^D. ^©iH^JA^O. 3um~0. 7nmggt*^. £ 
5 a^e>®ffiLfc^-<7)Sr B 1l6^ll[4*X^5 1 >^bTMJ.(b) fc^-r<k-5tefl!6£Jgfifc 
SiOa J:0^§^-©lP B 1^M4=&X>y5 L >^-r^.^<i:bTSf&'t4-1'^->X>>5 1 
>^ (R I E) ftfcJSgfflU R^^tbTCJPsfc CO t Ar ©S£#*£ffl^*fc, 

it > u 3 > ct o * s x v ? > ^t, h y s c <t o t»- © s w 4ci«^>m 

iff 3» 



[00 18] v$>*h5**£bfc»c. ti(c) \z*?&?\z, m-ommmmm4<»± 

tt 7Ay^SfcJ:0^$n5 TiN . TaN , WN> TiSiN ©«k3ft«tt£&«*tfcffl 

0 1 9] ^y^fttttU, HJWM^Sxl 0-BTbrrT?**»*fflV^, 7,>U 

« 1 ©noiMMMO/t?-* 1 2 kW, SB*-** ? h fc -> U 3 1 fcOBOM* 1 
5 0mm. l«^15 0Dtnt, »1. 2 5 pm/m i n &n*. 
[0 0 2 0] *-©«B«mWKtt. |(l«sa««2xl0fltettT<O»ffi 

E ^-y„ h tMISW^RSSrl 0 OmmWCStttt 1 • 0nm/m i n£Ui©fifcKa« 
£UTfc<fcV>. 2 0 0D£(T©ISt3 5 0D£UiO««<0 2gkl«Tja*U «-© 

[0021] wy*mz&vmi&2ntc&-®mm8<D5iiMe<D±iz\tw&8 

ftT^©^ 11(d) fc*t\fc3K* EA10 OmTorr ©**»H«+T?3 5 0D~4 5 

[0 0 2 2] W^S^l^i^tH «StTl»S2. 5A/cm*, 10 
m s 1M V ;P©/W*tf ffi*SS-<&fflK 8 fc* bT»-©«m 9 Sr^ft-T^o £©££© 

[0 0 2 3] Jg-©«K8&'J7n-Ufcaoia«8attA^!3»<^'3"rV^©"C, * 

>y^r*ic t to^$nfem-©«9©±®ic«[Hi^8 ao^ft^sttanrtTOT?* 
a. -fb^affidcft (cvd) aia^-©»9§MtTfe^o±iHPii:J: 
^^fiKife*. v^no*ttK:J;D*ii©«iJK9*^«bT:'b, ?Pf 6 ©4>©m-©i3M 

8 ©±®^\ 8 <o»i*i*«xtt u 7u-mzm-<Dmr»vmmm4<D±mz. o *» 

[0 0 2 4] 12(b) fc*TJ:3fc. CMPttKJ: fc*-©«9 
;l>J7pl^;Uit7*«l'W*bT*6l*lt©*?S?¥S-&5. *0W*©Hfc»*fc«*--© 



[0 0 2 5] CMP^iaSfff^tl/Ttt, #J;U£> Rodel ftm<Dm& XJFW8099 <D 
cfc5& AI2O3 $^5U- (slurry), Rodel *±SgcDi^q n p IC-1000/Suba400 ©flfg^y 
h\ W^A°>y Ffflro^^^lHl^^ 2 0- 1 6 0 rpm , -> 'J n >S«ffl<7)^©lHlfei:^ 
4 0~1 6 Orpm , WMS&O. 4~2. 0 pm/m i n , f i/1 y H © y "J □ >It 
im~-<DI£t) : &2 5 0 g/W ttl>. 

[0 0 2 6] JfcC, E 2 (c) ^Tcfc^lC, *=0JilWlftlMil4tJR-©«IUIl8M5*ft: 

m&Quzm^vmmmmmi 1 owe, «3©±tca^s^7^?Li 2* 

iJ7^^;Hl 3 till 4 ^O^Sy^^^^bfc^lC, ^■<O±tSSflS>"J3><k0 
Wlyf^Xh-^i 1 5 t«iaife{bl)t«kD3a:*JgBao»iaaSlWRl 6 

^lt> ^^cjgM-rs±«?ti 7*»ra©jiw«6«yRi 6iiyf>yxh7^ 
iii 5»/&u ±«m 7 eh 200 ®iBii*tra*oxsK«koT/tu7^^;i'»i 

^r^T^^t^^P^y^^T^^^y (dual damascene) *8ii;W#'=>*l£> = 

[0 0.2 7] &*5. y^^TLl 2 ICiSfeiitry^^ibT, b * >^7^>£ 

ffl^TfccfcW £fc> A'U7^^H7, 1 8 tLT, MOCVDI:J:0«bfcTiN I 

dOCVD^^^-S^tttB-diketonateTO^^ViTfe^V^ 
[0 0 2 8] J^±(Dj:5^X?SlCj:n«\ f&— 0mM8\Z7>Ky9ffiZ.&Qmi&iEtl'T:\ l * 

±ici * >y ^xiic v d \z «k o sir. cam 9 *^)5jc l . -d vrnrn 9 Rztm-omm 

[0 0 2 9] Z\n\Z£K>, m6<D±\Z±V2>m— <Dmm8<DVB&8 a*«iJKfcoTjR=© 

main 9 (CctDii«e>ii*n, <dm 9 o±®tt¥tt:&5. fct, cMP**fc±sw 
mmzm6 0)^izffimtvxm2n%m-<Dmm8\zwj^x^jyy>#fim£^t£ 

[0 0 3 0] ±|B*lt»«OE»»«xefc«fcoTft6nafi3*i»*0. 4um<D 

J\*mm®m*. Tal4K»fiKS. T 5 o«1*»<0!a#<Z)o-&5 0%©Xl/;7 hD7< ^1/ 



[0 0 3 1] 







J \M/ cm 






1 


0.44 


1x10' 


200 


200 


2 


0.44 


TxlO 7 


225 


66 


3 


0.44 




250 


31 


4 


0.44 


5x10* 


250 


382 


5 


0.44 


1.5X10'' 


250 


2 


6 


2.00 


1 xio' 


250 


3 



[0032] vji/\^>j%-i<nmmm.izmT®&z5><i oGAJcmnzmm-rzii. mm 

m&O. 4 4pm, §iIfcMK£2 0 OOCDi^tCTsottl 1 0 Ofemtteitc. Z\tl\zMh 
[0 0 3 3] 



[*2] 







J(A/cm- ? ) 


Ta (t:) 


Tso (B*ffl) 


tt* 1 


0.3 


5X10* 


200 


93 


ttM 2 


1 .0 


5X10 6 


200 


21 



[0034] m^ciisgfsiit^t, '^mi\m\z^n\t. iiodtjo. 
T©^0^**ixi 0 5p#p B w=iL, ix 1 osA/cm* &±<Dmm*m-rz\t:tf-?zz>z\ 

^•^ct a tmw-\z\r-k-&*mmf 

T 5 o= A *JDN*exp (Ea / (Kb * T)) 

z\z\t\ ah^^c, T\tmim&, e& \tmmtX)vy^>fe%L, T\tmnum, j«h 

SRffiS. NttllSg|;Mt%}§tTfe5 0 fcfcU N£-2. 4 6, Ea£0. 76 e 

[0 0 3 5] b^b, XA°y^CD^^^?Pl6©7X^^ htbomzkiTteffiG <D* 
(Dm-o)Mimz£MtfAZ>z\t%%Z.z>t\, ztitfV 7a-\z£?T$c£\z&£T°%te^ 



%<DT\ 3 &#ft*$fflbT'b«fcV>. MP^ 13(a) tiit<k5C. A* 

fr«to, m 6 PiT-M- <Dmm i stf&tbzmmmzm 6<Dmmwztti>T 1 &K>h'i^< 

m 4 <D±M <£ 0 fcTK&S £ ii 5> o 
[0 0 3 6] ^(D^K, il*) tdTK-f cfc^k:, ffi^Jl 0 OmTorr CDtK^H^+T 3 5 
Od~4 0 OD0figT'I-0iIl 8 SMbT'J :7d-b> dnfCcfcOMl 8a^ 
,fcV>T, El 3 (c) t^-Tcta^, m-OSIJmi 8©±tC^-(7)^mi 9£CVD& 
k:<£^T0. 4nm<Z)»$lC^fi-r^o ^©ii^ B-diketonate WMSrfflV^. iltUCj; 

[0 0 3 7] -^O^K, El 3(d) K^TJcSf;:, CMPftCiDi- ©Hlgl 1 9, |g-<Z)Sia 
jgtl 8, A*U7^;i/gl7£ffl^bT? , Pf ecD + fccD^SILT. ;m£IE£ii£: lTtfflt5. 

^wi^ i-o w i 8\mmu^mzfeQ^<D±^\zm- <Dmmi 9^m^^nx 

mi 8 ©Ml 8 a©±WFSB£0 %jZ<te2><D~Z\ $&-<Dmmi 8£U:7D-b;£f£ 
\Z?:<D<P\ZQM&J%Z>Z\t\Z£i.^, bT^fe, U 70-1:^01^- (Dmmi 8 (DIHlgE l 8 
a«a<&£(DT\ m-Oiimi 8©±KJg-©»J£ll 9^MlfctlC, -^©[HgBl 8 
aCDJEm^ff§-©£Pi|§ll 9lC?5S.lt«75:V^ 

[0 0 3 8] £fc> f-©lll 9 £^ y^SKcfc^T^fifcbT*^ ^©[Bg&l 8 a 
iI18, /tU7.**;WK7*W*b;fc«C, »6<D + Ctt3B— <0«HI« 1 8 £H§— ©SUM 

[0 0 3 9] ^G©*©!!— ©ISlIft8©±®©-5-£^fc{gV^#^ f&— ©*USI8 

[0 0 4 0] 

•j/*ftfc«koT*— ©»*l*#J«bfc«K:, IB— ©«H*JPJ»UTU 7D-U 
ittfl *fr o TIS8U8U © Sg-Rtf ffl- ©fl3«£ P$3rf § «fc 5 »c b fc CDT, if© ±tl 



[oo4i] b*t>, *rtK»ofc*-©^ 



[ Ell ] 

5a 



(d) 




4 

3 
2 
I 




6^ 8a 



8 



[0 2] 




C BI3 3 




